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Izzatul Hasanah. 2017. Pengembangan Modul Suhu dan Kalor Berbasis 
Project Based Learning untuk Meningkatkan Keterampilan Proses Sains dan 
Kemampuan Berpikir Kritis Siswa SMA/MA. Tesis. Pembimbing: Dr. 
Sarwanto, S. Pd., M. Si. Kopembimbing: Dr. M. Masykuri, M. Si, Program Studi 
Pendidikan Sains, Fakultas Keguruan dan Ilmu Pendidikan, Universitas Sebelas 
Maret Surakarta.
ABSTRAK
Penelitian yang dilakukanbertujuan untuk:(1) mengetahui prosedur 
pengembangan modul fisika suhu dan kalor berbasis project based learninguntuk 
meningkatkan keterampilan proses sains dan kemampuan berpikir kritis siswa 
MA Al Islam Surakarta, (2) mengetahui karakteristik modul fisika suhu dan kalor 
berbasis project based learning, (3) mengetahui kelayakan modul fisika suhu dan 
kalor berbasis project based learning, dan(4) mengetahui efektivitas modul fisika 
suhu dan kalor berbasis project based learning.
Penelitianinitermasuk penelitian dan pengembangan (Research and 
Development). Merupakanpenelitiandeskriptif dengan mengembangkan suatu 
produk berupa modul pembelajaran fisika pada materi suhu dan kalor berbasis 
project based learning. Langkahpengembanganmenggunakan model ADDIE. 
Sumber data diperolehdarivaliditasmodul. Jenis data terdiridari data 
kuantitatifdankualitatif. Teknikpengumpulan data menggunakanangket, 




Hasil penelitian menunjukkan bahwa: (1) modul fisika dikembangkan 
berdasarkan komponen pembelajaran project based learning dengan format 
kriteria modul yang diadaptasi dari Vembriarto dan merujuk pada standar yang 
ditetapkan oleh BSNP tentang standar pengembangan modul dan buku teks. 
Pengembangan modul fisika berbasis project based learning pada materi suhu dan 
kalor menggunakan model pengembangan ADDIE meliputi analyze, design, 
development, implementation, and evaluation, (2) modul fisika disusun dengan 
karakteristik sesuai dengan kurikulum 2013 menggunakan perangkat 
pembelajaran yang terdiri dari silabus, RPP, dan kisis-kisi keterampilan proses 
sains dan kemampuan berpikir kritis yang disusun dengan sintaks project based 
learning yaitu menentukan pertanyaan mendasar, menyusun perencanaan proyek, 
menyusun jadwal, monitoring, menguji hasil dan evaluasi pengalaman untuk 
meningkatkan keterampilan proses sains dengan aspek observasi, interpretasi, 
prediksi, merencanakan eksperimen, aplikasi dan evaluasi serta meningkatkan 
kemampuan berpikir kritis siswa dengan aspek mensintesis, menganalisis, 
mengenal masalah, memecahkan masalah, menyimpulkan dan mengevaluasi, (3) 
modul fisika divalidasi oleh validator ahli dan peer reviewer. Berdasarkan hasil 
validasi oleh validator materi berskor 2,9 dengan kategori baik, validator media 
3,6 berkategori sangat baik, validator pembelajaran 3,0 berkategori baik dan 
validator bahasa 3,8 berkategori sangat baik.  Dan hasil validasi peer reviewer 
vii
berskor 2,9 dengan kategori baik. Hasil uji pakai user yaitu siswa kelas X MIA 
MA Al Islam Surakarta berskor 3,6 dengan kategori sangat baik.  Sehingga 
menunjukkan bahwa modul fisika berbasis project based learning pada materi 
suhu dan kalor layak digunakan, dan(4) modul fisika dapat meningkatkan 
keterampilan proses sains dan kemampuan berpikir kritis siswa secara efektif. 
Untuk penilaian aspek kognitif terbukti dari n-gain nilai hasil evaluasi yang telah 
dilakukan oleh siswa. Keterampilan proses sains indikator observasi mempunyai 
gain 0,5 dengan kategori sedang, interpretasi 0,4 berkategori rendah, 
merencanakan eksperimen 0,7 berkategori tinggi, prediksi 0,5 berkategori sedang, 
aplikasi 0,5 berkategori sedang, evaluasi 0,8 berkategori tinggi. Kemampuan 
berpikir kritis indikator mensintesis mempunyai gain 0,5 berkategori sedang, 
menganalisis 0,9 berkategori sangat tinggi, mengenal masalah 0,6 berkategori 
sedang, memecahkan masalah 0,6 berkategori sedang, menyimpulkan 0,5 
berkategori sedang, mengevaluasi 0,8 berkategori tinggi. Untuk penilaian aspek 
keterampilan kelompok 1 berskor 3,33 dengan kategori sangat berhasil, kelompok 
2 berskor 3,56 dengan kategori sangat berhasil, kelompok 3 berskor 3,44 dengan 
kategori sangat berhasil. Untuk penilaian aspek sikap rata-rata keseluruhan siswa 
berskor 3,2 dengan kategori baik.
Kata kunci : Modul Fisika, ADDIE, project based learning, keterampilan proses 
sains, kemampuan berpikir kritis.
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Izzatul Hasanah. 2017. Development of Temperature and Heat Module Based 
on Project Based Learning Method to Increase Sains Process Skills and 
Critically Thingking Ability MA’s Student. THESIS. Advisor I: Dr. Sarwanto, 
S. Pd., M. Si, II: Dr. M. Masykuri, M. Si. Sciences Education Study Program, 
Teacher Training and Education Faculty, Sebelas Maret University, Surakarta. 
ABSTRACT
Research aims to: (1) determine the development procedure of 
temperature and heat module based on project based learning to improve science 
process skills and critically thinking abilities of MA Al Islam Surakarta’s 
students, (2) knowing the characteristics temperature and heat module based on 
project based  learning, (3)determine the feasibility of temperature and heat 
module based on project based learning, (4) assess the effectiveness temperature 
and heat module based on project based learning
Research is research and development (R and D). Is a descriptive 
research by developing a product in the form of temperature and heat module 
based on project based learning. Step development using the ADDIE model. 
Source of data obtained from module validity. This type of data consists of 
quantitative and qualitative data. Data collection techniques used questionnaires, 
validation sheets and tests. Data analysis techniques use validity results by expert 
validators and peer reviewers for module analysis and use N-Gain for 
achievement of science process skills and students' critical thinking skills.
The results were that (1) development of temperature and heat module 
based on project based learning method with the module criteria format adapted 
from Vembriarto and referring to the standard set by BSNP on standard 
development of module and textbook. Development of this project is using 
ADDIE development model includes analyze, design, development, 
implementation, and evaluation, (2) designed with characteristics in accordance 
with the curriculum of 2013 using learning tools consisting of syllabus, RPP, and 
lattice of science process skill and critical thinking ability compiled with project 
based learning syntax that is determining fundamental question, planning project, 
schedule, monitoring, test result and experience evaluation to improve process 
skill Science with aspects of observation, interpretation, prediction, planning of 
experiments, application and evaluation and improving students' critical thinking 
skills with aspects of synthesizing, analyzing, identifying problems, solving 
problems, summarizing and evaluating,(3) validated by expert validators and peer 
reviewers. Based on the validation results by material validator with 2.9 good 
category, 3.6 media validator is very good, 3.0 learning validator is good 
categorized and 3.8 language validator is very good. And the results of validation 
of peer reviewers scored 2.9 with good category. The results of the test users who 
use class X students MIA MA Al Islam Surakarta 3.6 with a very good category. 
So it shows that the physics module based on project based learning on 
temperature and heat materials is feasible to use, (4) can improve science process 
skill and students' critical thinking ability effectively. For assessment of the 
cognitive aspect is evident from the gain value of evaluation results that have been 
ix
done by students. The science process skill of the observation indicator has a gain 
of 0.5 in the moderate category, low interpretation 0.4, planning 0.7 high 
categorization, 0.5 moderate prediction, 0.5 medium category applications, 0.8 
high categorical evaluation. The critical thinking ability of the synthesizing 
indicator has a moderate gain of 0.5, analyzes 0.9 is very high, identifies a 
moderate 0.6 problem, solves a moderate 0.6 problem, concludes 0.5 medium 
category, evaluates 0.8 high categorization . For the assessment of skill aspect 
group 1 score 3.33 with very successful category, group 2 with 3.56 category with 
very successful category, group 3 3,44 with the category very successful. For an 
assessment of the average attitude aspect of the students with 3.2 good category.
Keywords: Physics Module, ADDIE, project based learning, science process 
skills, critical thinking ability.
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